Continuous low-dose infusion of tumor necrosis factor alpha in adipose tissue elevates adipose tissue interleukin 10 abundance and fails to alter metabolism in lactating dairy cows.
Repeated bolus doses of tumor necrosis factor-α (TNFα) alters systemic metabolism in lactating cows, but whether chronic release of inflammatory cytokines from adipose tissue has similar effects is unclear. Late-lactation Holstein cows (n=9-10/treatment) were used to evaluate the effects of continuous adipose tissue TNFα administration on glucose and fatty acid (FA) metabolism. Cows were blocked by feed intake and milk yield and randomly assigned within block to control or TNFα treatments. Treatments (4mL of saline or 14µg/kg of TNFα in 4mL of saline) were infused continuously over 7d via 2 osmotic pumps implanted in a subcutaneous adipose depot. Plasma, milk samples, milk yield, and feed intake data were collected daily, and plasma glucose turnover rate was measured on d 7. At the end of d 7, pumps were removed and liver and contralateral tail-head adipose biopsies were collected. Results were modeled with the fixed effect of treatment and the random effect of block. Treatment with TNFα increased plasma concentrations of the acute phase protein haptoglobin, but did not alter plasma TNFα, IL-4, IL-6, or IFN-γ concentrations, feed intake, or rectal temperature. Milk yield and composition were unchanged, and treatments did not alter the proportion of short- versus long-chain FA in milk on d 7. Treatments did not alter plasma free FA concentration, liver triglyceride content, or plasma glucose turnover rate. Surprisingly, TNFα infusion tended to decrease liver TNFα and IL-1 receptor 1 mRNA abundance and significantly increased adipose tissue IL-10 protein concentration. Continuous infusion of TNFα did not induce the metabolic responses previously observed following bolus doses delivered at the same rate per day. Metabolic homeostasis may have been protected by an adaptive anti-inflammatory response to control systemic inflammation.